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A m ethod for operating a disk array storage device that 
processes transactions with multiple tasks of different 

oetegories performed in multiple iogica! stora g e devices, 

said method comprising the steps of: 

A) processing the tasks according to their respective 
positions of corresponding task requests in a task 
queue, 

B) assigning priority to one of the iogicai storage 
devices , 

c) upon receiving a task request from any of the logicai 
storage devices: 

i, determining the task category and the iogicai 
storage device related to the task. 

U, transferring a task request of a first category 
to a position in the task queue having a first 
priority, 

Ui) transferring a task request of a second category 
.elated to the one storage device to a position 
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in the task queue having a second priority that 
is less than the first priority, and 
iv) transferring any other task request to a 

position in the task queue of a third priority 
that is less than the second priority. 

2 . A method as recited 1 wherein said transfer of a task 
request of the first category produces a transfer to the 
position in the task queue having the highest priority if 
the task is related to the one storage device. 

3. A method as recited in claim 2 wherein transfers of task 
requests of the second category are dependent upon an 
independent operating condition and said method comprises 
the additional step of establishing the independent 
operating condition. 
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A method as recited in claim 3 wherein a start command 
tas* request is generated when a logical storage device 
completes processing a co^nand and another co-and is rn 
its command queue, said category determination assigning 
the start command tas* request to the second category. 

A method as recited in claim 3 wherein the dis* array 
st orage device includes a memory and wherein each logical 
storage device is allocated certain space in the memory 
whereby a write space tas* reguested is generated each 
ti me a logical storage device attempts to use space in 
excess of the allocated space, said category determination 
assigning a write space tas* request to the second 
category. 

A method as recited in claim 3 wherein the dis* array 
storage device includes a memory and each logical storage 
devio e is allocated certain space in the memory wherehy a 
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write space task revest is generated each time a logical 
st orage device attests to use space in excess o £ the 
located space and wherein said data storage facility 
deludes .cans for controlling the priority given to a 
wri te space task, said cate g ory determination assign, a 
wri te space task revest to the second category and 
wh erein said second category task transfer of a write 

device to a second priority position in the task queue 
depends upon the priority controlling means. 

A method for operate a disk array storage device that 
proC esses transactions with multiple tasks of first and 
second categories performed in multiple logical storage 
devices, said method comprising the steps of: 

<->,,. tasks according to the positions of 

A) processing the tasKs w-i. 

corresponding task requests in a task queue, 

«f t-he loqical storage 

B ) assigning priority to one of the log 
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devices, 



C) 



■ • „ . task request from any of the logical 
upon receiving a tas* requ^u 

storage devices: 

i) determining the task category and the logical 
storage device related to the task, 

ii) transferring a task request of the first 
category related to the other storage devices to 
a position in the task queue of a first 
priority, 

iii, transferring a task request of a first category 
related to the one storage device to a position 
in the task queue having the highest priority, 
and 

iv) transferring any other task request to a 

position in the task queue with a priority that 
is less than the first priority. 
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A method as recited in claim 7 wherein the other teaks 
include tasks in second and third categories and wherein 
task requests for second category tasks are transferred to 
a position of a second priority in the task queue that is 
!ess than the first priority in response to a control 
function and task requests in the third category are 
transferred to a position in the task queue that has a 
priority that is less than the first and second 
priorities . 

A m ethod as recited in claim 8 wherein the disk array 
storage device has means for enabling and disabling a 
priority change, said transfer of a first category task 
request related to the one logical storage device being 
permitted when priority changes are enabled. 

. a method as recited in claim 8 wherein the completion of 
the processing of one command enables the generation of a 
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start command task when another command is in a command 
q ueue, said category determination assigning a start 
command task request to the second category. 

tl a method as recited in claim S wherein the disk array 

storage device includes a memory and wherein each logical 
storage device is allocated certain space in the memory 
hereby a write space task is generated each time a 
.ogical storage device attempts to use space in excess of 

a .id category determination assigning 
its allocated space, said category 

<- = =t n f the second category, 
a write space task as a task of the 

12 A method as recited in claim 11 wherein the disk array 

storage device includes means for controlling the priority 
give n to a write space task, said category determination 

category and said second category task transfer of a write 
space task request related to the one logical storage 
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d evice to a second priority position in the tas* gueue 
wh en the priority controlling means enaoles priority to b e 



given. 



A m ethod for improving the performance of an e-mail 

-4™ in a data processing system 
application program operating in a dat 

wi th a host processor and a die* array storage device that 
includes a plurality of logical storage devices and that 
operates in response to tasks including reconnect tasks 

-. „^ a i storage device completes a task, 
requested when a logical storage 

. second category of tasks reguested in response to 
certain activities within the disk array storage device 

« .-!«.,- i-asks and wherein each e- 
and a third category of other tasks a 

mail transaction reguires a log entry in a dedicated 

Xogical storage device as a condition precedent to the 

processing of any transaction, said method comprising the 



steps of: 
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mai ntainin g a task queue for different task revests 
th at schedule the order by which tasks are completed 
within the disk array storage device, 

• • « task request related to any of the 
upon receiving a tasK reque= 

logical storage devices: 

i) determining the task category and the logical 
storage device related to the task, 

ii, transferring a reconnect task related to a. 
lo gical storage device other than the dedicated 
Xogical storage device to a position in the task 
queue of a first priority, 

iii, transferring a reconnect task request related to 
the dedicated logical storage device to that 
position in the task queue having the highest 
priority, 

1V ) transferring a task request of the second 
category related to the dedicated logical 
storage device to a position in the task queue 



37 



(E30-042) 99-200 



with a second priority that is less than the 
first priority, and 
v, transferring any other task revest from the 
logical storage devices to a position in the 
task queue with a priority that is less than the 
first priority and second priorities. 

category of tasks is a start command task that is 
requested when a logical storage device completes 
processing a command and another command is in its command 
^eue, said second task category transferring step 
including: 

i, transferring a start command task request 

related to the dedicated logical storage device 
to a highest priority position in the second 
priorities, and 
ii) transferring start command task requests related 



38 



(E30-042) 99-200 



to any other storage device to the end of the 
task queue at the least priority. 

A method as recited in claim 13 wherein one of the second 
category or tasks is a write space task that is generated 

de vice exceeds a predetermined level, said second task 
category transferring step including: 

i, transferring a write space task related to the 
dedicated logical storage device to a highest 
priority position in the second priorities, and 

ii, transferring write space tasks related to the 
other logical storage devices to the end of the 
task queue at the least priority. 

x method as recited in claim 15 wherein the second 
category of tasks additionally includes a start command 
task that is requested when a logical storage device 
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completes proceed a o— - — " * 

. f9flk cateqory transferring 

j «,,e,n» said second task cacegu^ 
its command queue, saiu 

step including: 

„ transferring a start c— «— " 

oedicated logical storage device to a highest 
priority position in the second priorities, and 
U, transferring start co^and tasks related to 

other logical storage devices to the end o £ the 
task queue at the least priority. 

A method as recited in claim 13 additionally comprising 
' th e step of estahlishing a second category transfer 
condition, said second category task transfer to the 
hi3 hest priority position in the second priorities 
occurring only when the condition exists, said second 
cat egory task transfer otherwise heing to the end of the 
task queue. 
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10 



18 A method as recited in claim 1, wherein - second 

' COT «ans f er condition is a percentage or operate 
an d said second category «— * " 

tracki ng the — - — <—«* ' ~ ^ 

dedicated logical storage device. 

l9 a method as recited in claim 18 wherein the second 

• i 0 ,or a ae device completes 
requested when a logxcal storage 

a ,nd another command is in its command 
processing a command and another 

i is qenerated when 

queue and a write space task that g 

«^ir*»n storage device 
storage in a cache memory for a gxven 

• Pd level said second category number 
exceeds a predetermined level, 

wm-v, start command tasks and 
tracking including tracking both start 

i-i-Pd to the dedicated logical storage 
write space tasks related to the 

v, ether the condition is met. 
device for determining whether tne 
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A me thod as recited in ciaim 1, additionally cousin, 
che step of estahlishing one of two operating states for 
pr ocessing write space tasks, said second category 
transfer step transferring write space tasks related to 
the oedicated logical storage device to the end of the 
task gueue during one of the states, said second category 
nu ^er tracing including tracing hoth start oe— 

faa ks that occur during the 
tasks and those write space tasks tha 

other of the operating states. 

A method for proving the performance of an e-mail 
plication program operating in a data processing system 
wit h a host processor and a disk array storage device that 
comprises a plurality of logical storage devices and that 
operates in response to tasks including reconnect tasks 
derated when a logical storage device completes a task. 
. second category of tasks generated in response to 
certain activities within the disk array storage device 
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and a third category - other tasfcs ana wherein eaoh e- 
ma il transaction retires • ^ ««* *» * 
logi cal storage device as a condition P«=edent to the 
pro cessing of any transaction, said — — ' * 
steps of: 

staining a first-in, «i-t-«* «* — 
dif4 erent tas*s that schedule the order by which 
taskS are coveted within the dis* array — 
device, 

„i- t-asks to the beginning o£ 
normally adding reconnect tasks 

«-« t-he end of the task 
the queue and other tasks to the en 

queue except for: 

„ transfer reconnect tasfcs related to the 

th e tas* «— whereby reconnect tasfcs related 

• n borage devices are transferred 
to other logical storage o 

to a location following any reconnect task 
Elated to the dedicated logical storage device, 



A) 



device 

B) 



43 



(E30-042) 99-200 



and 



l±) transferring * tas k reguest of the second 
category related to the dedicated logical 
storage device to a position in the tas* gueue 
that follows any reconnect tas* revests in the 
task queue. 

A method as recited 

category of tasfcs includes a start command tas* that is 
jested when a logical storage device completes 

_ and a write space tas* that is generated when 

ex ceeds a predetermined level and wherein the die* array 
storage device includes enahling means for enahling a 

ded icated logical storage device and trying means for 
tracing the occurrence of second category tasfcs related 
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„ the dedicated logical storage device, said second 
category tasH transfer step comprising: 

to the dedicated io g ical storage device to the 
tables the write space tash priority change. 



i) 



and 



u) transferrin,, in response to the tracking means, 
a wr ite space tas* revest related to the 

„. h l„ the write space 
when the enabling means enables 

tas* priority change and a start command tasK 
requ est related to the dedicated logical storage 
d evice to a position following any reconnect 
tas* regnests in the tas* gnene and otherwise 
tr ansferring the second category tas* reguests 
to the end of the queue. 
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